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Abstract not available for JP3332922B2 
Abstract of corresponding document: EP0566744 
A method of making an optical resin, in which a 
polymerization vessel is filled with solution of a mixture 
including at least one kind of polymeric monomer or a 
sol of such polymeric monomer and at least one kind of 
substance whose solubility parameter and refractive 
index differ from those of a polymer produced by 
polymerization of said monomer by 7 1/2 (cal/cm<3>) 
or under and 0.001 or more, respectively, and, with 
heating or irradiation of rays of energy from the 
periphery of the polymerization vessel, polymerization 
reaction is caused and developed preferentially from a 
particular part of solution so that concentration gradient 
in substances different in refractive index may be 
caused and thus providing a refractive index 
continuously changing along a specific direction. The 
polymerization vessel may be composed of such 
polymer as swelling and dissolving from the inner wall 
of the vessel into the solution of mixture. An optical 
transmitter is obtained by applying thermal stretching 
to said optical resin after completion of polymerization 
reaction thereof. Further, after-treatment based on 
crosslinking reaction is applied to said transmitter for 
improvement in resistance thereof to heat. 
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(57) [£Fltn*©ttEB] 

<i>& < & t> 1 as©# >; v-i . 

(cal/cm 3 ) wl ^r*-5chitiC®Sf^CD^0.00liy 

T 10 

S[il<»Jv-i©J;bia{C*iC»r«»?t4^5y-f©^*i7 
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(cal/on 3 ) 1/, «rtT'*^£*(C®Sf^©^0.00Ui( 
& 0 . Mo. #M£ttr*&d>fc < £ 4> 1 as©^ 

OTB4>tt < £ 4> 1 affl©43m©ig£#¥&;fri»j«:*9 -? r 
«ffi4St set -c*ffi9isi©/B»f *^flr wjEts s n r 

©JSifr^p? t -f;u*;fc£ ( 1 ) vmotcm, BBW 

a** . 0.6~6©taitt5, it*B 

n(r)=n,[l-2A( r/Rc) ] 0 • 5 •••(!) 
0£ r ^Rc (aTW) 

r ; 3 T ©(*»4>tt* e» ©BESi 
;37"Mf« < r = 0 ) Ktetf &JB9r* 
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a ; y& (2) -cmztizimtfrmm 

A= (n„' -n,') /2n,>' • • • (2) 

[Sf#B4] «SR-*3BIS^©iI>tt< it— apccot* 
ttt*B5 ] Startle. 4>&< i 1 SDH©*^!* 

*fif** z> Msm&&»nm> i . 10 
mmmwomsicj: oT£«£$ft*fi£#i©jt&K:*$ 

t»r«MIItt^j»-jroafc6«7 (cal/oif) "'J&WC* 
•2.ift{cJS»T^©M*so.ooi)i(±-c*0> fio. 
ttr**4>ft< it imo4k9r&trdtra^gtt«% 

Ka^JSl&jig^iiL/rHtrlB^^ < i f> 1 «!8©12®© 

*aHmmm*K&*-*2r&. 20 
[»#3IB] S^riffiSSftfcS^gSrtK, 4>ft< 
i 1 ««©*^*«#*S<,>fc«£f!fe*l«*©>/jl» 
£. 

t>r»»tt^9^-ir©ft3&J7 (cal/crf) '"teUTC* 
££&fcJBfr^©g*io.O03JW±^*«5> n, 

wccKa«»s-tt-3o v #je©aMfcfe6flBfeWK:«£K 30 

fea^sjtea^^a i/T«rsa*i>*c < i & 1 mmowscD 
iftffiftJIB&flSffi 5 .5 cite J: o. «®D2nSi«:jGr,T 

[M*iB7 ] i^Srttc, 4>fc < i t> i «Si©m£1£ 

ma<*s> & t, » mattttro© vou £ , 

ig^fi«:©m^cc j: o t£jS3 ft £B:^*i ©tb«tc 
<r»ri8»tt'<7.rf-*©afol«7 (cai/orf) '"Jjtrtr-* 
&£«{CJB*f*©**»o.ooa£Lh"C*r). Mo. 40 
ttr*54>*< ifc 1 «»©*!» i*$tfS^?gjK=£3t 
»U 

»a^S(fiaffi«raLrW8aa>«: < £ 1 aM©ttsr© 

t£g£Jl2£ JftS 3 -t* S c i CC J: 9 , 
4^©#fatc»^Tffl#**J^WCc£{b* 

[M*H 8 ] sprite* 3 ftfcS^SSrt k. < so 
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i 4> 1 «a©S^tt*«**Sl>»«^tt*«*©y;u 
£. 

fems*©*^«: «t -7 r^lSS ft Sfit=rffc i ©JfclMc te 
t>r*ffl»1t^'C9^- jf©ISt**7 (cal/orf) l/, fcu*rc* 
S£*^JB#*©£#0.«HJ!SLh"C*9. Mo. 
T*&jl>fc < £ t> 1 «W©^5»£ £3fct« 

»a^Ri£ag*aLrttKii>flc < £ & 1 a»©^»© 

JftfcU 

mmttmft&Mfttmmtmzmm-? s c £ k <t o . 
nmmi steams. 8 tcmmztift. Kiyj 

»3ftStm3&*«TSK*-*3RiB^©iI>3tc< i fe-gp 
fctaaWOHQtclSKSftte. it? y <f 'i-©Wft$&. 

m^m 1 1 ] s^&srttc, 4>&< i & i a^©a^ 
* -s t, > txs£t£#Bf*© •/;(/ £ . 

K*fi*©a^«: J: -3 T£sS3 ft ©Jt««c 
\,->~CfflBte.rt<7jt-Z<D&1fil (cal/orf) 1/1 Wrtr* 
S£A(C®Sr^©M3Wo.ooiW±-e*0. Mo. #fi£ 
ttr*5^i&< £fe imD4m£*d&B6tttttft 

WK«ne«}Bift $-&5c£K«feoiias3ftfc. 

2] m^ffrcwjasftfcs^ssrtcc. 
< i t> i as©«^tt#fif**-5^«a^tt#fii*©y 

l,*Xmmte.>*U-%0>&1fil (cal/on 1 ) ""Wl^-C* 
S£*tC«»r^©^0.0(MJ&(±-C*»). Mo. 
ttr*S^Aj:< ife i fflS©«j»£5r^tja^jS%^ 

tts^sicjffi^a l> rs?riB^& < £ t> 1 ffis©«5»© 

«K4JB3*JKsR3"tt4C£{cj:»>l!aSftfc. ^©* 

i^ccaorjBfff^ftjjMiWKStibrijaJr^^iPs** 
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m^m i 3 1 i^ssrtK, 4>ft < t i is©i^ 

ig#*«:cDS^CC <fc r 3 ti 4 ©tfci&fc 

^X®M&'^S-Z<Dm&7 (cal/orf) '"Wrt-C* 
^.ift«:jffl5r^<O||^0.00l«±-C*i3. lo. 

ttr-*^^< 4 t i mMoy®'stz^ism£®m$:3t 

?^^ie£»jf&;*-e£C 4 10 
*8£©#fa«c» or ® *t*jW!» WJcgtfM- £/girr35# 

[»5»bi 4] «^*r«BSsnfcfi^s«rt«:. 4>ft 

< 4 4> 1 «3S©fi^14#jH**S^«S^14*fif*©y 
*4. 

lf>T«IBt/<9y-i»©ft*»7 (cal/arf) 
*4ftKjffl»*«^Wo.ooifcLh"C*»). Mo. 20 

ttr»«^>«c< 4*> i mmcmnt*:tstiM&mmz3i 
Sdt^sj£as*»L.-r«riE^>a < 4 & i affi©$nt© 

1 5 ] frlB5fe7 r J'<-immm%:7 r 

[*ra©f¥tt&tt9n 

». «^i^«ctB^ra«f*Ji«45iB«r^rr 40 

fcj4fto-Ct>£. 

c n e. jasf ^fljs©*eji<*jcffl t > s &t*w we 
«. m»5iwtt4iEsatcftflaJ3nita»f^^s*3 
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aMBK©j«(,M»iiBtm«:iEW{cwtai3nfca*i«i© 

ttM-r £ c 4 # tu* 5 i, >r ticofiawfc <fc -> x t>±s a 
©s**+»{c«ar sft^wmtrntts e> >ft 1 » 
(owmxx-ibz. 

9. m*-{Z> #&Bg54 - 3030i 
#<&«S^#PBa61-130904#i&fR{C«, fitiSttJtn. 
r2©tBS-r^.**ft©ftS^JSt£;?rfJfflU > S£rt7Ji84 

m^^jc^js 3 n 5 ic^$ n s -e n-en©# 

c©#8©«te. ^S^©SJ£14ttn r2©ffis*3N 
ffiTSCi**. n, r2©ffi(C2#E«*8JB9r«£«ft? 

cf«^*iit< ft*. <e©*s*. ®o^£«j©ra-ct@^ 
*eas»«:«gL«ife«j|fififer* c 4tcft*„ 

Sfc. *>"7'-ra©S)CEi41t©M?r^:*<-rS4 N S 
fEtt©® C > * S -? - «fi#®g©*«a $T*y7-©J 

*r»B-r s c 4(cft 15 , s^ag^^fetcll^K:^ u 
Tt»ft(,i«^CCB. KA4 ft -a tofc*aR?<cagXfl;tf 
iacij. #t4*sm-T*^ i 5^f|i^S<MH4fto-C 

c © J: 5 ftft**ffitc*t L-C . t£t5cffi«*S«:-ey;u 
*©*{cM©«a©#fi^*ffiAl/Tj£U[$ 

■ttfca. stores ea^"?**. 

0H^ii. #&Ba52 - 5857#&«tC«. *"TSWft3^ 
*) ^rlJjSU^ cn4«Sft*®Sr*?:«T-SS^ft^ 

irs c 4tc j: o^cca^Hfts *rjBjf*»*aBi6e 

o-v-mmmcis^xtes m£*mtpfmx±it>zc t 
K«:e.-5*)U*4i, *©^©*^v-ffitfejas{c^af 

*5SI 1/ < ft 5 4 ^ 9 WISWfifer 4 . 



^©^ 

fi{*^oIX^JM«*4it-4©-C«^<. Mt**4©i|ifi 10 

crws^wtc i mmot><D*mm;-rtitig.io £^ 

ffi£t§«-r£*>©-e£>&„ -f ft^ifli©^ mj 

9 f *©«»«■ iLtiaS$fcii2 ««£U:©#*# 

ssojaja^^JKkx*^- (ammo ^x^^**- 

£. 20 
SUS)* 4 (CM o fc 6 ©T* & . 

'Jv-i ©tb^Cc *$(, > r igjgtt' ©g#s 7 

(cal/cm 5 ) l/, «F«gr*S<!:it(C®jT^©^0.00U^ 

•5. 

2y;m^mmm><o-c$>?>o 40 
( a ) m^srtfc. < t i> 1 a»jy±©a^tt# 

ett&£^teS£tt#fiffc©vOU<!:, f£#S<*©fi£(C 
«k ■» r^K3 fl4M^(*i©J:k«?tC*J^T?§)i?14^-5 A 
-ZOmttl (cal/cm 3 ) 1/8 JWrt-C'*4i^{C®Jf^© 

^#o.ooim:-c&£4>&< fkimmowmtz^ts 

&< <b 1 1 mmem^oigm.zjmzBf&z-ttzc tit*. 
o> ifS©*rS]tc?9orffl»T^*iiSi^e5j{c^b-r5®«T 50 
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ms#©B^K: <fc r 5 tx & t ©tb^Kfc 0 » 

TjgflKtk*^ -*©!&&« 7 (cal/cm 3 ) '"felrtr* 4 
t*fcJSfr*©^#0.(Wltt±r*5^&< <hfc 1 Sffi 

Slit^S 5 t>*;ua-^ia^J-c* -5 w g^ux - 

>^*iifi:©si)^-caAb. m^©JS2#>6Jjn&&s 

l>tt«*1-«US««©J.*;l.4 r -«»*?fr>r. ft^JSlS 
e>*^SB(c^->r^^(c-e©$w^tt^:f-S) J: ^ % 

c©^rffi(c*j»**^«stt. ii^©^^ ^5?©^?g 
(B) «. assist i/t, 3t«sns 

i 1/ fc BgtC^fS a S-©rtSSI5^^ 6 ffi IBS 

#aiSoTH5 a eij^, c©»-&sse#©^?s^ft? 

c^^^ffi^gs^^ufc^cctb^r, i^A^^t 
fi!oT. d© (B) ©^)S«. ffl*flKKC*£&JS«Ti£ 
rt»4„ 
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^) ©hjbw-sdjdk-?- m*mm*) ic^scttcj; 

©T\ [^DJtfflJf^MA^Wr^S^ (Xf^-f>f 

««*W*^^tt©**i;teffltr**WlrS! (ciSi ; * 

( 1) "CilSft. i£5$4i©a£o.6j!pi=>6&CH 
n (r) =n. [ 1 - 2A (r/Rc) • ] 

• • • (1) 

0 £ r ^Rc 

fit. crKfffllWaffiffift. rB3 7Otfi*6(0 

n 0 «3Ttf^fA ( r = 0 ) CtfcW-S/a&T*. Rc« 30 
3T¥Sr$>S„ ifc/c. At*ikJB*f**T. ye* (2) 

A= (n^-n,*) /2rv,' • • • (2) 

~iooofg{c4>iST-2)o 40 

u s£ki£m?pk:&s 
U5i>*)\>m&mm, msmmm^m^ so 
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©Bf3E©»»3&» 6 W^dnl»*(f 5 *». ffiiJVtift <fc •) MB 
-XSt^^©* ^Af-SMtS*. * S l > KJft£ tc 

-eor, ±ia*#W»JBKCEK:. MM*© 

c©»»{cj: ->Ti D»9Ite©lft>Jn*T*tfWtfa*3* 

KMB©«S_h. [ i ] fi^tt^a(*iP®»f^ 
[8 ] (£BW) ©«fli<c»ttt. *li 

[ 1 ] Sdtt¥Sft£MB*r*4MK 

♦awn*. ajh*t*!*kcc 

OUT. »#»^*£0T£JiR3*lS*£f*©*IStt 
iKIMB*r3PW»*>^riSIWtt^9y -ir© 
»W7 (cal/of) 1/ ^rtT&££ik(C)SW5$5©g# 

i.oauia±'c*sit>5»fr*»i/'r(,»*. 
c © j: -5 tts#*»A:-rtm©ia-&-tta:. s^r^s 

*^#«<*©*£EJ£fCj;«mi5*iSl«W- 

h * t>?.*mi$&z># >) v-i©iHJf*iftwo. 

£j£3ft*Ji<'; 'J *2tC^Cf 

^^-^©^7 (cal/cm 9 ) ^'^rJSfiT^^O.OO 

^ y ^ * * 'J U - h m©^< y v - <J -m<D-&K 

r. "*5t7" ©^k^i«> ^s*i2ooorfS*r© 
^©^Tib. ^T-4«-e-nw±©^-T-s©{t^©c 

45:*^. ) 

n-s<b©-c«^< > m«> 
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IstlsltA/S.— 7->V (fflflr^n =1.562) . * y7i-JW$> (n =1.577) 

7jy + J/|-;H> (n =1.573) , 7 £;UK:P:ti??-7U (n =1.486) 

l. ltrx- (3, 4, xi?> ^/B^sct^m**., ySDmvtzi-Mtim 

(n =i.564) tttefflifr^ftor. s^s©#4>Sisri«rg«£&£<i: 

i?7^r.JUx-r-ju (n =1.579) 5KflSff^jt£#flT;*-t*£;£i£-e. ltmfc&<Dft& 

tT7 x^JU ( n = 1.587 [at75" > C] ) j&ft£t¥j*-r£*§£K:® LTcM/SSr^fl© 1 

^7i-;WjW ^ K (n = 1.633) * 



lift JSIff^ ifcfttt^C"?*-* 

(*''J7-) (*• 'J 7- ;caVcm 3 ) 1/1 



2 , 2 , 2- MJ7Mm*Ajl**¥l>-F 1.420 

if it919\>-h 1-492 9.2 

4 — if IMnWslHMb-Y 1-4975 9.16 

y9Z\%vli99 l )\>-Y 1-5066 9.04 

WMW^-F 1-5381 9.93 

1 — 7i-*Xf %H91V-\ 1-5487 9.29 

! — -) x z.\v9U\*v%il9*l\>-Y 1.5645 8.91 

\" 7v* JM*m-h 1-5680 9.54 

7i-JM*7n-h 1-5706 9.65 
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(RJBtlf*) (caVcm 9 ) ,/ ' 2 



7*ig?\* ^* Jlr — n — 7* f A 1.575 9.64 
1 — rfh*y7i-Jt— 1 — 1.571 9.74 

£JS >v*JV 1.568 10.7 

7* OfV* Vt* V 1.557 9.9 

0 — v 0 D 0 \* Vt* ? 1.551 10.0 
m — y* *DD\* Jl' J 1.543 9.9 

1 . 2 — y* 7* Qtx*? 1.538 10.4 
3 — 7i-* — 1 — 7'DA'y-Jt 1.532 11.4 



©Jljg^^SA^lTS®^©®^ fPM^ns*? 

mmitcm^t § n-r i, > &tmx m^u ? 7 ■< ^©^jib©*** 

«. 99wt%~50wt%©*-^14#fift(C>FfLrMISJf**} 
Wlwt%-50wt%it^i5H*5#^.6n > J:WtU> 

affm^s 5wt% ~ 3owt% <t c > -5 mm * sjrt s c £ # 
ssa> (ow-um (ae/v) i/i -c^s$n^^^^s 

©fi»©JRH&&&) ©£ig©W&£f&-r£l&©B£<h 
BP*>. #yv-RtfWB*r*»*r©*«tt'<9y--* 

I 8v-8c\<l (cal/on') 1/1 



30 (o.oou^±) «B3fKL/rc»^«s. cn«fHK3ftfc# 
jimmt b-ciiswfcsi^&^jajf^^©^^^ 

±ta© j: 5 ummn.^^ j - ^ so'jatfT^M©^*?: 

^BfTC&o/c. m>SBJJ14£+^JS#T*^7?>S£j 
gu&©U>X^©:fc£i*f*£f#£C i*rajffii«c4Mi«: 

[2 ] 7*st})i>n.^m$m 

fi£M*&NK. £j£^{c«i&3 ft* i*jU^-©ff5!l§CC 

(bpo) j&i'©ji^{t!Bij«rffl^ra< . amisai^*iT 
^tt-^r*>n«» ^x-^mv (bme) 

[3] fi£JK£©&©x*;U^-^£JSftl£#:f[j©ff5 

50 
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swam*, v ? zxzmi&zitzm 

C>#. -MttKB&x*;l<^-KJ;&f&a:i^*.5i,>Bx 

(omm. &3£AW#ft <&&<,>B^ft6©i$raift^ 
ft) . Rvctit.cm&utc^vtijm'&fflttiMzmiiR-? 10 

SCiK <fc-?r. Kj£3ftS^fjMB©H*r¥&ffi*lM 
S^feigSf* £*^KW^ L, & i >SJB*T2g13JSI©iI^ 

)H^u. msix.fc&mfiztiz. x*;i,*--2gg# 20 
rtMffiers*>iSi>ffis©3H$rB. c©s£J5JSBft 

-rswr, sieiBJ&^rtt//^ *pjfitf ur 
ir'fcSiff^WW. ?^l®$ftfcS^^©^-c^^cc; 

KB. a^^tt^MWcRA/Cl****. HJB9f*WR 30 
^T, *£K£#SET t,fcK»-Ctt. RflHrwm 

ffiv h ij 9 5/^J;fj fcfiBMWCftfttf. JBfPr3P53^m& 
SMB*r*»«ftl«»*3WB©M««:wr Cittf^ST 40 

fl8R0rJB«f*^«p*^«H!g*«Jib. eft*?' y 7 * 
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ajcc. jg®#©it^^c>x*^*-Ha£fii£Sif© 

«*@<E-r4ti^**^C». ) KB. M»r««ftHJ|2 

£#w&ft&c Etc, mtfv-fi»Pift©x 
**^-**^»tc*it»r 5 «t 5 *jH«i»»*4fttf . 

KB. a«©»^<tj|!|fi|*©fflWr*4JEi6««JiRSft4C 
£K£S. 
[ 4 ] ££S8 

*^SS«kl/'C«*>-«Wft©«. ±2L/c#7Xli 

©©i*©«>©r#>&*i. jBt* • ^ffiscmsiK-^ra 
*©»«#**. 6ft 4. 

SJB«T^^M^^HI©m«£^««^r-S 6©r 
*£*p6. K^^Etct5l»r«a3ft-SJB«4^1*«:^ft 

ttrs»»tt*fl»?rft«a<.». Witf. 7>J7*-a 

SUteKIS. *^ , ;7*-A©^tt4-tffi«:SI6CA:rt 

w^K©«s*a»?-i-a©3^fflWc**. 

*«7iMR«tt«^©*(*WJ^Ki l/TB. »tt. ft 
*flcK. Rfttt. Hft&ltt. U^stJW^A&ft**!. 

£j&#*»*»©J»n::/B MKio r*Tf<J&^i££jl 

if. ^&ffl£?4S©#fvwx©;B&K*tLr 
Bft>h1MX©fe©#ttra3ftSjfofcl/ft&l»U V- 
5-i/^^^{ca*ii*ftSJ:5«c^a!©U>X3R-?^» 

**»*«jt-r**i^'c*ft«. *s©SfS3WH«sft 
5*><>*nft&(,>„ 

S^S©WS(co(,>rB. M^©^ (A) Kffiffl 

•T4©r*ft«. s^tt¥Of*£aiB9T3|s«m©s^ 

tt*7pSat>4>©=feaS?Tft« , ^t>. (BL. S^SJSK 
*jWSx*^¥-Ss!)^*#iaor. fiWarsx*;u^- 
«:^f(c2ffl7iS^-rsc©*JiffS b^©B^i&r* 

Wi^t/fcJ:9K. (B) tcfc(,»rB*^g(c-=& 
t ~> %siy /US^HMM «dtr« -/ v-^S* Aft <b , 

ft*. c©E'?iStlJirt©^ , ;v-?gaB^-rB)&:< , 
fi^S©rtlg^6^ai^rsi*wriKft5{cseor. s 

^. )S5jfflffl^K^y7-©jgK^*i^3ft-5„ 
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t ©<fc 5 &tfli§T-S£§©Ji2*» 6 x * JU =F-,fg:£ M 

*^JSI6«^cd*M(c«, +BSiS?g|g©ft/a#r^ 

*gc-cs^.«. ITOIJi©£j£KJ:Sipsg©*y^-- 
ffiffiJlSUC^oT. #5-*3&©IiaB£gC3&C>fi^§: 

[5] fi£14iiiS{*®vOWb 

JB«f*««3*^* < -rS^i L-T, _hlE [ 4 ] X& 

[ 6 ] m*mit 

i^«-*IR^ (C-H^) <DWm*~- FWieHO 

M&gicmfcSJg^&s,, c - Hiis^©f#angi!)©» 40 

**- K(C^t&U/c©lRjgS»3390nmr*>f3 . 4<g^ 
5fg^. 6te#&a'7teWfCtB^T£©iK$g«&*90 
lnm, 736nm. 627rmRy : 549nrnC-£> CtliE>4, 5, 

(J. A = 516nmtC*J( < »-C37dB/kni. A = 568nm-C35d8/km. 
A = 580nm-C*106dB/km<t&£„ C&R©^? 7 A 

^'-rtt. #J0.20dB/km ( A =#-J1300nm) *SiiJj£ 3 tit 

±IEGaS«5tefii»»e-r' , <*»ffli»Siti5:i>. so 
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* c-e. *4©fl^#w-r 5 c - h 

M^£C-Dtellritg£&;irc €>©£#*.£<!:. 
-K©3390nm. 4fgt\ 5^, 6 teWSO*7 fg^©90 
inm, 736nm, 627nm> 549nm(C4BWSfRiRf- ?B?£& 

JEol/T^ 4484nm > 808nm. 704nitu 626nm(C©itSJf-^AS 

0^mm&.r (i^750nmWT> K*»WS«JRe-*©» 

A =680nm&C*$t,>T9.1dB/kiru A = 780nm"d4dB/km. A 
= 850nrtfC39dB/km<!:&9 < C - H$i'a<Dt!kiStCttLX$t 

* y 5 c tic J: o r WIB«HS-r 

«> ©&Gem-r 4 C £ W >©tt« 5 * r & t» C £ 

[ 7 ] 

eas»w©ji£s ««i$(cmqc 7 t ^ * -r* * c t 

- K*7 r A '*—<0&£ffit&it s ^+GHz • knOggr 

©^C# $ ttStSar 5MHz • km. HSiJ<Br6MH2 • kn^g 
<A = 0.057) tftlittcm*. & J *-Y%V7<<rt-Q> 

tMi-^nsiatcffiot. 3Tg^©ffl»f^ffi*H(r 
^©s; ( 1 ) <DBxm?. cn^wfat-Si. 

n ( r ) =n 0 [ 1 - 2 A (r/Rc) ■ ] ••' 

• - • (1 ) 

0 < r ^Rc (nTgP) 

CCt, aimiFrm&BVm. r«37©tfj^#*>e. 
©SBt, n,»37W>i ( r = 0 ) {C*sW-5JB8t*. Rc 

B3r^St*0. A»tk®Sr^Mr% Htfa©S (2) 
xmstizctizmcm^tcrnQXibz. s: <i> 
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A = (n.'-n, 1 ) /2a' • • • (2) 

CCT, n,«. -j F • ar^CCfc^^SSr^-C 
£>*) . 3iS«C<D«^l^W3l£7 r '-<-tp-C&h®%T 
^©^gfcfti&oTC^Citt. K(C^fcaf)-CS> 
■S. 

aCHBECc J: -> T . JHUf*»IS*«SE<fc-r Sa^jWH 1 (C 

A;a = 0.5 10 

B;o = 1.0 

C;a = 2.0 

D;ct= 5.0 

E; a = 10.0 

F;ar = °° 

CCt, £j3i^J|!c©*t3fce^T6Sr&S^>^ 20 
a * 2 ©*!£• ; 

H ( T ) = [ (a+2) /a] • [t° '»/t 
< • + 2 ' ' • ] • • • (3) 

{EU T= (N./C) A • [ (a-2) / (o + 2) ] 

a = 2 ©*§£- ; 

H ( r ) = [i/r] (4) 30 

fit. T= (Nfc/c) • <A'/2) 

S/c. SA©fS^^*^-2>a©M{i^©S; (5) 

a opt= 2 + 2.4A • • • (5) 

CCT, ##6HJ3©JS ftmftlSMft&TmK. *iW * A © 
lo©ft^ffio.Oi£^Tt*tf>££. a opt=2.02<t£c 

-So 

fr-C{S^^«5fl^%55?#*^ 0 S/c, 5$ (3) ©£ 
2(C a©SSfii?:*-r^ < 5 ) ©*2£ttA0-Cftltt£ 40 
^fLfc^i. a = °° (SIS) ©*§-£•©-< >^;b*lc; 
g<t£J±i&-f & <fc. W#tc*jW*«BBg©ik»A/2ift 

BPtS. AKISOMffiSTSt, <x opttC*hr-5 
S¥iiJti^«SlM©tB^©i^20053'© 1 (om&icf&i&Zti 

s/c a opt©^(*T-cA^*^'Jux©ejnaap©^ 
Afiif max*. s»r*tcji^©fii4ifflst'rfm-r^ 

1.722/A* [luto • km/sec] A£LT0.0l£ 
PZAttllX. 17.22 [Gb- km/sec] 50 
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(6) tasn^t, a = 2. A=0.01©H£\ -e© 
ffi«f 3dB=2.4GHz- kmi&£„ C©ffi£. T^IS^nT 
t^siM3i£7T-f^- ( a = »: A = 0.057) <D&mm 
©fit (Si&lt^fii) <tib«-r-5<!:ii40f$«:^or^-2. 0 

f 3dB=0.6/T • • • (6 ) 

a*s^®©fiI^6ffl^S«-rnfcJ#^<t Ut\ a = 
^lO^rffi^L. S^GiHiSSf max£gftlJ£^©ffi#>6 

^arrsi. o.i^i&o. e^w^f 3dBiiist«z • km 
-f^-©i.s». ifTissnr^ssiM^^T w^'-©8.6 

iEcc a©fii*sg:iifii*>6/hsc^ifi]'N-rn/tJa^-c 

fe{E3*^(cP^©^#^ fc/c 6 3 ft 5, Igff^it©^: 
f**SE*.rK:. «*.». a = 1 ©i§^©Sfti*£MS:Jj?tf> 
SiSJM©l/3i^c-S. a=0.rt?£>0.9fg££c 
0. rfclK3ttT^&#y 7 ^-iCfcW&JS 

«f*a©*fl=*ffl3etfc*B^i©ifcl8-CB. 6.3te£& 
5. 

±<fc&Si5H£5frfc&<b, liC3fo.67^a^6©l5H*5c 

[8] mm (mm) 

Mfrf-mffi-? k y » ^x^©^©s-&si£;^7 

r. as*»SJ£**ili3-t±W«itt©l«^36e^«:^-5i 
*^(Dt!ria (A) (B) ©^ffifCftoT, 

mia^ i . s?2 R&wmmw<Dtp-cm<<ttttmz®ir>r 

^3ns*s^c« t mrta (a) $>zmz <b) ©$ss^ 

£*ff -T c i «c «t o riW^1±5:K#-r 5 . 

C©cfc^^tiSt4*£L-C« : $Lt^©© — y 
y ^^US^©isJ<+^S-C*S. 

(-><a»> T5»y U- h. (3 -^?;U^y->^;U 5r) 



•I 
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(pf^) y$> ij u- k 2- (p-tr-;U7x- 
7*>x)j**^.MOi/:r>. w&gefcrxju, a-^r 

ccteor^FrStt&g-c&o-c. fi-£i&*7f&&&<.>&:i*© 
«*.«. f »|v h y 7 i'^M^i7i/*;H 20 

mvtrtiixm^. jwfr«£t/c«. Tv-wr*/-? 30 

#^ii!£> 5 t > « nitl^c J: r v V> ij ;u KlStc «fc £ 55 

ftfc. SI^^>pJtI3e&<if©*x^jU+--4ffli>5ti 40 
Mltx^U^HgOjSi&frftl&CT. Stogie 

20nrnW±-C*^Ci«$fSL<^C>„ 50 
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g£^©mi£W[:^$r+#Kj^u#£Sw:> 

JjLt jgS*x*JU*--K|IB»0T&o*>©^£pW7c 
*s. -Mima*. fli^Sx^l^HROiiSl&JHMfctt 

Ifttt t T Si* 6 n & ^ * r * s . 

#sw«:*«,»"c«. ii^&fflTs*^~tm©es 

**tc j; s ssi® zmm-r z c t tmnm-c & * t s.t>n 
s. 

**w©fBiB«c-n»t <onmtx&L±.<om o r* 
*-T, *«W(c*Jt»rtt3«»-?«JlBv h >; * x©m 
-r £ x* ^--©affl^tt&tf-e-ftKttts § 

^/c, -e-n6©iffl^-i+©jM^*jiO-c. HSS^ 
Iftttlf RBtt^) , ft^9«37!)MSlWttM mm& 

«rtfo-C(,>**!, C4itt^W*^6llSir£Sg©4> 
©T?«%< . ^$fc«7fcx^;U^-?r^-,^:^y*;ua 

=f>M^ *^^>*^ffiS©M^^4fiJffl-r€»C 

rtft>n-5>©^jlSr*^j5s. 3gfgtcJ:^^il^f o 

ilB, 3TSEK*jW^JB»T^*©Q;(c^-r'Sfi!<# 
©^1)7*^** L tcmn$> 

S3«> 02©®*r^^^-r-s^7r -/^--©e 
ita^i&si©K^*Lfcn-c*4„ 

H4«, S320m©ej*^CtHSiJ$n-2.m**^^l/X 
0 6«. S5©®Uf^?P4Wr*^7r-<^--©{E 
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muz, */MbLtcumtm*mi>x:m&LtcGimt 
v 7 4 '■t-OMVrmfTiszmutcmx&z. 

mmtkt tiimt ©»&£* Ltcmx& a. 

Mvt*-d8£BB-d5&flH>TtgjgO/cGl3B£:7 10 
015». Mvw££M#®^>iP;l,£ffl(,>-CS££LfcGI 
mi«i, SIS^^jt£l/Tffli>6ft/c;f<y.x*r;u 

y u- hs* y =fv-©«its:=£^L,fcsr*^ 0 
H2o}j > Mwitfyoi^i/y y u- h^fflc»r 30 
sgii t tcQim^ty 7 a btcmx$> 
3. 

&m zmmt s it &©&s©jf^ 
^ra^iiis-rs/c*©^©^^^^©^^!^ 

<£l«H 1 > 

K (BPO) . 0.15M&6<DS)\'-?)l>7'?)l>jl)W7'ii> 
(nBM) %3BKU W£S£f*«L.fct£CC1000rpn!-e[5lKi* 40 

■eft*^. 8o"c©^--/>tcAn-r^fi-&2-a- > ?fSio 

(BB) il^l:t{J4:l (fifitt) il 

* (BME) *0.3wt%. M$. : &$bMtLXS)l<-?)V7'?->l' 
j/.fls-hVZ^ (nBM) £0.i5wt%?3sflni,-C#>6. l*JgflfC 50 
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jIK30rpm-C[sI3to3-tf&#6. M^U^iMi^SmbX 

mvmzmMLxm'&z'rt^tc. msmrszwLxym 

10rmi©P y K«©^^flg*?#/c. 

C©^-fiS^fl|D FfC^bT. O^mrnHc^T. 105 = C© 
*frTT«ffllWra* 248*^^^/00^0 /Co cn* 
M{Cl90°C^6200'CiC«/cn/cR)iit«fln^©±gl3^6 

ttott**H>6Lfc. c©J:^(cbr^6*a/cjaSo.6m 

m^tcffijjfo^miixwmutctcz. ^kmox 

StiWSftfc. 

C©S^*^?:Mia^ ( 1 ) ©ff*-CSfi<K-r££. /S 

«98dB/km-c& o . ^«jji£ bxm^mi&zm ox 

S670nm©LD ( U — V— & -i X— K) Ctl?r^- 
;U ^ y x * u - ^ *i p> tti 3 £ sops© t Jl^ 7s lc J: -o r 

mniLtc. uti>t><Dmm-'i)\'Xft*. PBp^o.5©s*gj 

*>6AStS-&/Co »*7T-/^*"rt5r20n«^:3-li/c* 
« ttSS^^Vl/X©^^-^ > 7* y > ^ =2 - 
mlstcMiO<Di><DX$>-otc. m4icmZZtlXi,>Z>SI 
S'i^^tT o fc»^(c^m S iafc^Jf^^ h x *s 0 . inpu 
si Porc«A*>'^i'X^ff^A# < !5§ttTiv>£©&c 

3dBM* J Sr-^^.-5J^^**«)/ciC5 > Sftl 
GHz-kmf*ofc. C©C<t*>6. ^Jitairff 6nfc 

it? t j rtimztix^&sisiyt7 7 4^-<Dm 
2oofe<D&m&m*mLx^2>c tww^tc. 
<$mw2> 

LXJ+AsjittfVV-b (M*\) %mi<K ^rnvrrnw 

£ ItX^s-JA ^ji ^JUi-r JU (BKE) 40.3wt%. jl 
^SbmiLTyJl/VJU^^^y^^^^^ (nBM) * 
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*fU 0.2rmHqyT. lOTC^ftTXmZMMm^Am 
raCCtofco-C^L/fc. Cn*ig{C190'C^6200°CiC{^/c 

Jz'HCOX'&htitcvMM.O.&mi. S3 50m©^c7T 10 

cvmmmftiazm^ ( 1 ) ©^-c^-rsi, m 

fc*S^«rf#fc„ igg580nm&CfcW£<S£}j|£Hii 
«130dB/kmr* 0 . ^^flii L> X+ftKMWmzm L> 

x^zct&mmst\tc. 20 

S670nm©LD (U-lf-^W'*- F) Ctl£^ 

;u x * u - £ 6 tB 3 *i & sops© ; -J ; 1 7. t,c J: x 
IBteLfc. L^6©tii*f^-;VX7fe€:. P3P^!0.5©Sm 

*>£A*fS tfcfc^T^'-P^On^Sti-fc* 
=SrWS^*'63( , )fcbL-C3fel^n-9->7 , »J>^ y FT^ 
L/ > ttil^^VbXCDM^*-!^ > 7* ->P*3- 

1££S15tt/. 3dB^£^SJS^£#&fc££:^ 30 
ifi-J 500Mrlz • knT'*-?/c„ COCi*6, t ©3SJ&0il-C» 

<J!SfcF!l3 > 

if, fftimccMwv&Aft, o.5wt%©-<>W7U;>-- 
4 F (bpo) i. o.i5wt%©y;l-v;i/^;uyjv 
(nBM) %i3MjPU 70'C-C40»MJP^i-rSCi 

Z&foWt hX7n*:^Mls (BB) ®^tfc4:l (S 
Sib) i&SJ^fCjl^LT+^StilfcJXl,. ig^iSM 40 

a5ic^a^6JS^J:^{ca,*Lrg©M4S4t4D. @ 
3£2|g30rprormiK3-e&#6» SB cfc »3ffl^©^ffiK 

seor^r-ScttCcfcO^ ^2oNratct>/cor^^ 

SrtTo/c, £)&3ftfci^lGrnni©ay FtR©8fHi£#5 
Xtta^BXOfflU 0.2mtnHali(T> 105"C©^#Trjli)I 

m±m&2<mmtc-£>tc-?xtiizLtc. cn*i9o°c^62oo 
•ctc^iinft:Fq®tt»n^©±gi5*^^>!?fcjfAL. + 

tc. C©J:^{Ctr^6ilfciaS0.6nim. S3 50m©^7 50 
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mxmmbtctc^. ±&icf>tc->xmi icmvtcmift 

ccuflr^^iifriBss ( i ) (DBxi&u-r&t. m 
Vx^^sgm a com tux 

a EI 2 . 4 

ctmic-mxtemm&zmfeLtctcz. ms^o 

tdfegkZ'mc. jgS580nm{C*3W^ei*JH*ffiO*110clB/k 

g670nm©LD ( V-^-ZA*- F) %fflt>. Cn^A - 
Jl/* 5Jx * b - 6 3 ft& 80ps©^JUXfC J: o X 

\syxzm^xmitu. umtuzity 7 a ^-<Dmm 

*L/> ajS^<7^©^*-9->7'';>^^^uX3- 
tt^iteU. 3dB^S*#^.SJa^?r5)?«5fc<be:?», 

&J150Mte • kmr* -> tc. COCiW, C OMMffiXfe 

-©^3ofjg©e^^Wur^sc 

<H*i5M4> 

(l*1A) i. 0.5wt%©^>VWJU>'-«'"*+-9- 
>f F (BPO) . 0.15vrt%©>'JUvjW7'^;l'y ;U*7'^> 
(nBM) PSffi=&S§L/cf^tC1000rpmr|5Ife5 

■ttife^e. 8o'C©^--^>(cAtir^ifi^s-t*r. j^-s 

lOroru rtSemrn, ^fi^l07J©^ U ^ ?)l<jt 5 # V \s 

— ^©ccM^^rAti^ o.swt^o-oy^;^^- 
F (BPO) i. 0.l5vrt%©>';l'-v'jl/^'^jl/^jl/ 

(nBM) ?r^jrau. 7o*cr4053-p^jjn^-rsci 

$WiUr^O*^>f> (BB) il^l:b4:l(S 

*5fe©7k¥{c^b/cFM^«^«rt«c3E*bfc„ rtgp 

(cara^ae^i^^ica^Lrgow^so, mis 
jt^sorpm-ciHi^^-a-JSc*^, mmj;K>m%<Djjmc'& 
~>xmm-?zctt,cj:<r). mcRfmicfrtc^xi&m-sz 

&f£$fttcftmi0tm<Da v h~Vi<DWmcttls. 0.2mmH 

q^T. io5-c<D&i$TxmE.m!&m*24®mtct>tcr>x 

MLtc. C ft£l90°C;5> h 200°C«:«fcn/cRISt«SJn^^ 
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®mm*m*. ^tcm^m^m^xmrn ucic^, ±& 
cvmvrmftHi&ffitEsz ( i > (DBx&mrzt, m 

a El 1 . 7 

&C»5*S***96*»fc. 10 

S670nm<DLD ( U-lf-^^^- K) Ctlft^ 
;b X y x 4- U - £ #> 6 iUffi 5 ft & sopsOD^ - )V x cc J: X 

*>6A*t3-t*fc 0 ^■7TW^'-rt?r2Ch^^5-t+/c* 

^J130MH2 • km-C* o fc, Z<DCtfrt>. C ©HSfcMTlf 
-<Dto2 sfig©ej£f!?J$£ w u n > & C <t *5#IJ -o tc. 

<mmm5> 

7k 3 P«:«f^L/cF»lSl0mm©^^X i BF«g«: > T^T©* 30 

mm* ( him-?-) *s*^-cs«! u /c^^sia* w-r -5 

>^^>a?^'JU-h (MMA-d8) i, 0.5wt%O^>y 

^^-f F (bpo) . o.i5wt%©y;l'v;l/7'?- 
JU^;U*^^> (nBM) fc^cttu fflrJflfcWttOfcSKei 
OOOrpm-ClHllgS-a-fe*^. SOTW^-X^CAftTgiM 
^Stfr. JfSlOm ft&6mn. #?-Siftl073©fi7k3g 
-ft* £4? d u- (PMvw-dsfi^t) £8i 

?)l>ji2Z")l'--\- (MW-d8) <h. ^IO<-r^-C©H 

itVa^>^> (BB-d5) ££, ig^tt4:l(SS 
it) TiS^U 7^^JUS^J&MtLr^>:/-r>y 

•?Jl7?-)l>M)l,ft7Zy (nBM) £0.15wt%53SJJI]t,T*P 

Ctc. (eIIEjiK30rpnm?|5HE3-a-^*i6. S?ir©uv30B so 
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^Ut?|-Sl0mm©n », Ft£©^*Sifl§£t#/fc„ 

ZOSfflmiXly KCC>ttL/T. 0.2mmHoWT. 105°C© 
^T-C^ffi»Ma€r24B#ra{C^/c-7rS6L/c <> Cft£ 

jg{ci9o'c*« 6 2oo°c«:«fcn/cpqm'c*n^<DjigiJ^ 6 

C©J:5{CLT?#e>ftfci:&0.6mm. SOnKD-fcy r 
ftHi £ (J a— St Wc^a^T-C ;WWJ 3 ft rc. 

coffljf^w^fuiBs: ( i ) <DBvmi?zt> m 
mmttfimwt. a ©«* 7i i » 9 6 

012*03. 6. 8RO'io<LJ£«£LrS%{C«,tt< C 
eOOnmcbesOnmCDra^??^^^©!!]?^- 
Cit*5. C4l«fl^6*HC7k*il?-CDa7j<^ttC 

M«5) ©^S740nrrfC*jt>-rfeeitia^fii«100dB/krre 

^©^ffi tc J; T H m 3 tl C t Zfjk L X i, . 

g670nm©LD ( U-1f-^-fj|-- F) ?rffll\ cn^' 
;UXt?x^. U— ^^^j^ffl^tlSsopsO^NVUXCC J: oT 

*>6A«3-&A:. If7r ^^^-rt*20n^7t$-ti-fc* 
*tii$ii$ifrt>m'9BiLX7imn-*>7<J>7'^v 

^r«wa u tc. tettim^z y-o xgoft 0 r . 

tt«L/, 3dB«S*-^^^i^*^/ctC5. 
*\J150W1z • ton-C* -5 tc. C<DCttfiib. ^9MWXn 6 

30fg©e^^t|!(?r W b r I > -5 C £ *>m i tc. 

<mme> 

*¥(C^L//crtSl0mm©**^XffF , gK, y^;Uy^» 

A F (bpo) . 0.i5wt3*©->';Uvjl'7>;i/y;i'#-7"£> 
(nBM) H^tfgb/c^tCioOOrpm-ClHlIsS 

7o'c©^-7->KAnr««^3-&r. 
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